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This article provides potential reasons for the past 45-year halt in research between the
time of the Bonghan system of Bong Han Kim (B.H. Kim) and that of the primo vascular
system (PVS) of Kwang-Sup Soh (K.S. Soh), briefly but more accurately in its history. Over
the years, numerous questions related to the Bonghan system and the PVS have arisen,
especially from researchers interested in pursuing PVS research: When and how did
B.H. Kim’s study results on the Bonghan system become known to public? Why did B.H.
Kim and his publications disappear after 1966? Why was little study performed on the sys-
tem for almost 50 years after Kim? Why and how was the research on the system reini-
tiated in 2002 by Kwang-Sup Soh? Why did the Bonghan system become the PVS? These
questions, as well as technical difficulties in identifying the system, have discouraged
many researchers from becoming involved in research on the system. The motivation
for preparing this article was to remove doubts about the existence of this important or-
gan, which might have been caused by its unusual and unclear historical background, by
providing an accurate history.1. Introduction
Over the past 45 years since Bong Han Kim (B.H. Kim) and
the Bonghan system suddenly disappeared, there haveUniversity of Louisville, Louisvill
(K.A. Kang).
acopuncture Institute
3.07.004been numerous publications about them, including books,
newspaper articles, theses, governmental documents, etc.
As one can imagine, due to the unusual circumstance
involving B.H. Kim, his research, his sudden disappearance,e, KY 40292, USA.
286 K.A. Kangand the North Korean political situation then, some of
these publications tended to have even fiction-like com-
ponents. Interestingly, despite Kim’s disappearance in
1966, one can still find numerous scientific publications and
websites that quote B.H. Kim and talk about the Bonghan
system. Some sites use B.H. Kim’s name even for adver-
tising businesses, many of which are related to the prac-
tices of Oriental medicine.
In this article, the author attempts to report the historical
facts with minimal personal opinion. For preparing the
article, therefore, three particular publications about B.H.
Kim and the Bonghan system, which the author felt to be
written comprehensively and objectively, were selected: an
article written by Geun Bae Kim (G.B. Kim), who used
approximately 75 publications from various sources [1]; an
MS thesis published by Miyoung Park (M. Park) at the Seoul
National University (SNU) [2], which was written with infor-
mation from 150 references, including numerous newspaper
clips published by the Rhodong Newspaper in North Korea in
the 1960s; and a section of the book written by Hyun Sik Kim
(H.S. Kim), who defected from North to South Korea in 1992
and claimed to know Kim Il Sung (the first leader of North
Korea) as a tutor of his children, including Kim Jung Il (the
late second leader) [3]. In addition, the author studied B.H.
Kim’s five reports, as any scientists studying the Bonghan
system [or primo vascular system (PVS)] should refer [4e8].
It should be noted that the author has not checked the orig-
inal sources referenced in these publications. The informa-
tion onK.-S. Soh’s scientific involvementwith the systemwas
obtained via extensive personal communication,mainlywith
K.-S. Soh (personal communication, 2007 - present) and some
of his colleagues. In this article, numerous research articles
published by K.-S. Soh and his colleagues will not be listed as
references because this article focuses mainly on the his-
torical background of, rather than the scientific findings for,
the organ. The English terms associated with the Bonghan
system in this article follow those appearing in B.H. Kim’s
second report [5], the only report (out of his five reports) that
was translated into English. Korean names were written with
the given name first and the family name last, except for Kim
Il SungandKimJung Ilwhosenamesarebetter known in these
forms.
A brief introduction on the author’s involvement in the
Bonghan/PVS is as follows: The author is a bioengineer by
training and is currently a professor in the Chemical Engi-
neering Department at the University of Louisville (UofL). Her
current research emphases are on biomedical optics, molec-
ular imaging, and development of nanoparticle agents for
enhancing contrast in bioimaging and for hyperthermia. The
author was first introduced to the system while giving a
seminar to theK.-S. Soh’s research teamat SNU in 2007.During
the discussion with K.-S. Soh and his colleagues about her
research topics, the author was introduced to the Bonghan
systemfor thefirst time, forapossibilityof usingnanoparticles
to image the microsized Bonghan system. After quickly real-
izing the importance of the Bonghan system to human health,
she immediately started to learn about the system and made
an effort to form amultidisciplinary, PVS research team at the
University of Louisville (the UofL team). Naturally, the team
was formed through extensive consultation with K.-S. Soh,
who soon became an adjunct professor of the James Graham
Brown Cancer Center of the UofL.K.-S. Soh and the author founded the International So-
ciety for Primo Vascular System (ISPVS) in 2010 and
completed the society’s website, www.ispvs.org in 2012,
which has been managed by the two since then. The author
participated in the organization of the first symposium on
the PVS, which was held in Jaechon, Korea, in September
2010. The proceedings of the symposium, The Primo
Vascular System: Its Role in Cancer and Regeneration, was
edited by Dr Soh and the author, and was published in 2012
[9]. In JulyeDecember 2012, the author spent her sabbat-
ical leave at K.-S. Soh’s current laboratory, the Nano Primo
Research Center at SNU, to learn about the PVS further and
strengthen the relationship between K.-S. Soh’s team and
the UofL team.2. Bonghan Kim and the Bonghan system
B.H. Kim was born in 1916 in Seoul, Korea, as a son of a
pharmacist of Oriental medicine. It has been speculated
that Kim might have been familiar with Oriental medicine
by being around his father’s store. In 1934, he graduated
from Bosung High School in Seoul. He then entered the
Medical School of Kyungsung University and graduated
from the program in 1940 [1]. Korea was occupied by
Japan between 1910 and 1945, and thus he received his
academic education controlled by the Japanese govern-
ment, which did not allowed to speak or write in Korean in
the educational institutes. Because medical school edu-
cation in Korea starts from the freshman year in college
and takes 6 years to complete, it is assumed that he
entered college immediately after graduating from the
high school, although there is a possibility that medical
schooling during the Japanese control might have been
different from the current system. After completing his
medical school education, he worked in the Physiology
Department at the Kyungsung University as an assistant
(possibly teaching assistant). In 1945, when Japan with-
drew from Korea after losing the World War II, Kyungsung
University changed its name to Seoul National University.
In 1945 or shortly after, B.H. Kim became an assistant
professor at the Seoul Women’s Medical College Hospital,
which later became the Korea University Hospital (Soh K-S,
personal communication). A few articles [1,2] reported
that he might have worked as a professor at the School of
Medicine of SNU for some time, but that could not be
confirmed.
In 1950 [3] or sometime during the Korean War
(1950e1953), B.H. Kim moved from South to North Korea
without his family [1]. According to the author’s personal
communications with various researchers and science his-
torians involved in the Bonghan system and/or B.H. Kim,
B.H. Kim was married and had children prior to leaving for
North Korea. From the statements made by one of B.H.
Kim’s college friends, he did not appear to have a strong
ideological preference for communism while he was in
college. B.H. Kim had participated in the Korean Demo-
cratic Party, although not very noticeably, while he was
working at SNU [1]. It is, therefore, suspected that he
belonged to a group of South Korean scientists who moved
to the North during the war, without realizing that the
country would later be divided.
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tence of a new organ, which he (or the North Korean gov-
ernment) later called the Bonghan system and which is
related to the essence of Oriental medicine. His scientific
article published as late as 1957 was about the reaction of
skeletal muscles with temperature change [1], which was a
typical Western scientific approach to physiological system
analyses.
In or around 1957, B.H. Kim was one of the members
involved in an effort to establish a top medical research
institute in the Democratic People’s Republic of Korea
(DPRK), i.e., North Korea. He became the Chief for Physi-
ology Lectures at the Pyungyang Medical School around that
time. The new political direction taken by North Korea at
that time was “Sprit of Self-Reliance” (“Juche” in Korean),
even for its medical policy. In April 1956, during the third
meeting of the North Korean Communist Party, Kim Il Sung,
the leader of the DPRK then, emphasized Oriental medicine
(Hahn Euyhahk in Korean). He stated that because it had
been used by the Korean people, almost habitually, for so
long, it had to be studied thoroughly and analyzed to
extract its merits to be used more efficiently for the people
[1]. He ordered to establish: (1) a medical science research
institute for Oriental medicine to strengthen research ac-
tivities in this field and to organize its scientific bases; (2)
Oriental medicine departments to encourage Oriental
medical doctors to be actively involved in treating and
preventing diseases; (3) a comprehensive Oriental medical
center by recruiting Oriental medical doctors in all fields of
Oriental medicine; (4) the bases for exploring the sources
of natural medicines and strengthening activities to collect
them; and (5) a government-operated Oriental (dry) med-
icine pharmacy to supply and export Oriental medicines
cost effectively. In North Korea, during that time, the term
“Chinese medicine” disappeared and “Oriental medicine”
was used instead. In addition, in naming governmental in-
stitutes, the term “Chosun (Korean) medicine” was used.
Interestingly, prior to Kim Il Sung’s order to strengthen
Oriental medicine in North Korea, the Chinese government
had decided to place extra efforts on Chinese medicine [1].
Under the government-directed plan for practicing Ori-
ental medicine in North Korea, like any scientist who
defected from South to North Korea with the vulnerability
of “not having shown a strong communist ideology,” B.H.
Kim might have prepared himself for the direction that the
DPRK Communist Party had just chosen to take. B.H. Kim,
as a medical scientist who was well educated in Western
medical sciences and might also have been familiar with
Oriental medicine, could have chosen his research topic of
“analyzing the Kyungrak System (meridian, in English)”
utilizing Western scientific tools, although this is just a
speculation.
On August 18, 1961, at the Pyungyang Medical School
Scientific Symposium, B.H. Kim reported his discovery of a
new organ that was responsible for the electrical responses
at the acupoints and meridian. The presentation was titled
Research on the Real Entity of Kyungrak System. In 1962,
the content of his report was published (B. H. Kim’s first
report) by the Press of the Science Institute for the DPRK
[4]. His presentation and publications dealt with the elec-
trical properties and responses of a newly found organ
composed of acupoints and meridians, which had previouslybeen considered to be merely as abstract entities. The
studies conducted and the results obtained were not much
different from those of other researchers in the acupunc-
ture field. However, the new aspect of his report was that
he related the physiological responses at the acupoints to
an actual organ not previously known to exist. The research
was performed by scientists specializing in both Western
and Oriental medicine, and by many of his junior re-
searchers and students who had moved from South to North
Korea [1]. He was once asked about how he had discovered
the Kyungrak system, while so many other scientists had
tried but failed. He answered that it was possible because
of his absolute belief in the existence of the Kyungrak
system and his persistence even after hundreds and thou-
sands of failures. He said that his strong belief in the ex-
istence of the Kyungrak system kept him looking for it until
it was revealed [1].
B.H. Kim’s first report was noticed by the DPRK
Communist Party not immediately but a few months after
the publication, which may be deducted from the unusual
events that occurred soon after its publication. On January
23, 1962, in North Korea, the doctoral (possibly PhD) degree
recipients were finalized by the National Degree Award
Committee and, initially, his name was not on the list.
However, on January 29, 1962 (i.e., a week after), the
committee held another meeting, and B.H. Kim’s name was
suddenly added to the list. At the same time, the summary
of his report was treated as one of the most important
findings in Korean medical sciences. B.H. Kim’s scientific
contribution was also discussed in the fourth Communist
Party meeting as a good example of the “self-reliance
spirit,” demonstrating the influence of politics on the sci-
entific community in North Korea. In February 1962, Kim Il
Sung sent B.H. Kim a congratulatory remark stating that
“Bong Han Kim has significantly contributed to establishing
solid scientific and tangible evidence for the theory of the
Oriental medicine, which Korea has kept for centuries, and
to the progresses in modern biology and medical sciences”
[1,2].
In November 30, 1963, B.H. Kim and his colleagues
presented a report titled On the Kyungrak System at the
Kyungrak Research Institute. During the discussion about
the report, a suggestion was made to name this new organ
after the discoverer Bong Han Kim, an exceptionally un-
usual event in North Korea. Since then, the organ has been
called the Bonghan system. The content of the presentation
was published in the Journal of the Academy of Medical
Sciences of the DPRK in the same year, and this was the
second report by B.H. Kim [5]. It was also accepted by the
Scientific Journal of North Korea with no hesitation and by
the Journal of Korean Medical Science and Journal of
Korean Medicine, and was printed in color on high-quality
paper with a special commentary. The organ and the or-
ganelles named after B.H. Kim were the Bonghan system,
Bonghan ducts (meridians, thin vessels connecting corpus-
cles), Bonghan corpuscles (intermittent nodes along the
ducts and the basis of meridians), and Bonghan liquor (the
fluid flowing inside the Bonghan system).
The experiments described in the second report were
much more sophisticated than those described in the first
report. For these complicated studies, the North Korean
government had supplied B.H. Kim and his colleagues with
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analytical instruments, radioisotope tracers, and various
reagents, which were imported from Eastern European
countries. Many new scientific results and claims were re-
ported, including the claims that Bonghan corpuscles are
present not only in acupoints, but also throughout the
entire body, such as in the inner layers of the body, be-
tween acupoints, and inside lymphatic and blood vessels;
that the corpuscle shows unique electrical activities; and
that the Bonghan liquor possesses important biochemicals
and nucleotides, especially DNA, much more than other
organs. Initially, B.H. Kim called these nucleotides as DNA-
containing particles, which were later found to be very
small cells with unique and important properties.
The second report receivedmuchmore attention than the
first one, with strong compliments from the scientific com-
munity and naturally from the DPRK Communist Party,
especially because the properties of the actual meridian
entity, which had only been a concept until then, had been
revealed. The Party stated that B.H. Kim’s findings made
scientists realize the need for re-examining the existing
theories of Oriental medicine and re-establishing new bases
for it. It also stated that his findings were a scientific
accomplishment at the same level as Pavlov’s findings on
physiological responses to selected external stimuli, for
which Pavlov had received a Nobel Prize. B.H. Kim’s second
report was immediately translated into several foreign lan-
guages, including English, Russian, Chinese, Japanese, and
French, and was distributed to many countries. It was re-
ported that the English version of the report could be found
in most US university libraries. The DPRK Communist Party
now hurried to expand the scale of its Kyungrak research. In
1964, it decided to convert the Kyungrak Research Institute
of Pyungyang Medical School to the Kyungrak Research
Institute of the DPRK, a comprehensive medical research
institute having approximately 40 laboratories. In April 1964,
they formed an independent scientific society titled the
ChosunKyungrak Society, andB.H. Kimbecame its president.
B.H. Kim also received a People’s Award, the highest honor
given to a scientist. A scientific film titled “Kyungrak World”
was produced and distributed [1,2].
With strong support from the government, the research
became much more comprehensive, in detail and much
more organized, which made progress easier. In April of
1965, during the first Kyungrak Society Research sympo-
sium, B.H. Kim and his colleagues (officially, the author of
the report was the Pyungyang Meridian Research Center)
were able to confidently present their further scientific
findings on the Bonghan system under the title “Kyungrak
System Organization.” In the report, B.H. Kim and his col-
leagues classified the Bonghan system into five (six
including the one in the skin) subclasses, and described
where and how these subclasses were distributed and
communicated among themselves in the body. Most
importantly, for the first time, they revealed the Sanal
(directly translated into English as “live egg”), a new cell
type in the Bonghan system with self-regenerating proper-
ties. These cells, initially called DNA particles due to their
small sizes (w1 mm), were said to be stored in Bonghan
corpuscles. Recently published articles have shown that
these cells express stem-cell biomarkers. Considering that
embryonic stem cells were discovered in 1963 and adultstem cells were found only in 2003, the discovery of the
Sanal has significant scientific importance, although the
Sanal may be different from the usual stem cells in size,
and its properties are not well characterized yet. B.H.
Kim’s presentation was published in the Journal of Chosun
Medical Science sometime in 1965, which became B.H.
Kim’s third report, and in the Journal for the Scientific
Institute of the PDRK in May 1965 [6]. Scientifically, this
third report presented comprehensive and valuable infor-
mation on the Bonghan system, which became highly
beneficial for scientists currently studying the system; this
was probably the best of his five reports. In addition to the
new and revolutionary biological theories, there were
controversial contents that were different from the norm of
Western biology: the Sanal theory; the statement that the
Bonghan liquor flowed in a direction opposite to the di-
rection of blood flow; the statement that the Bonghan
system was composed of independent, multiple circulation
subsystems; and so on. The experimental results were very
scientifically described, although the section describing the
method used for identifying the Bonghan system was not as
comprehensive as in usual, reviewed scientific articles.
Politically, the DPRK Communist Party used B.H. Kim’s
findings effectively for advertising its self-reliance spirit
and independence from China or Russia in the field of sci-
ence. The DPRK government also tried to use B.H. Kim’s
“revolutionary scientific findings” to show its superiority in
science and technology [1,2].
The fourth report titled “Sanal Theory” was published on
October 8, 1965. The third and the fourth reports were
sequentially published in the same volume of the Press of the
Science Institute for the DPRK. The report dealt with Sanals
in the Bonghan liquor in detail, showing the composition of
the Sanal and its various cyclic stages, including its division
and conversion to a regular cell,which appeared to be similar
to the division and proliferation processes of regular cells
[7]. B.H. Kim’s fifth report titled Blood Cells as Bonghan
Sanals and their Renewalwas also published in October 1965
[8], but it did not attract much attention [1,2].
Then, sometime in 1966, the Kyungrak Institute was
suddenly closed. Chiefs who were responsible for the
health-related policies and medical research were all
removed from their positions. At the end of 1966, the DPRK
government proclaimed that it would accept the biological
sciences based on genetic theory, i.e., the Western theory
of biological sciences. Soon after, B.H. Kim and his publi-
cations completely disappeared from the North Korea, but
no official statement about the Kyungrak Institute, B.H.
Kim, Bonghan theory, or his publications was given by the
North Korean government. In 1967, the Russian medical
community officially stated that the entity (Bonghan sys-
tem) that represented the meridian might not have been
proved scientifically, indicating that it decided not to
accept the Bonghan theory. The North Korean government
did not have any official response to that statement [2].
For years, there have been many different speculations
and rumors about this strange situation of the complete
disappearance of an entire science, the people, and the
institute involved, etc. Some stated that B.H. Kim and his
team had fabricated their experimental findings. However,
the results from recent research activities on the same
system have proved B.H. Kim’s research results to be
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verify all of his study results. Some have stated that the
entire scientific findings of B.H. Kim were discarded by the
North Korean government because his research team had
used humans for the study and had treated them inhu-
manely. Over the years, the North Korean government has
been well known for treating its people very inhumanely in
numerous incidents. Therefore, this does not appear to be
the reason that the government ceased all those scientific
activities that had a high probability of winning a Nobel
Prize.
Although not confirmed by a third party, the statements
written by H.S. Kim seem to explain this strange situation
the best [3]. H.S. Kim had been a professor in the Russian
Language Department at the Pyungyang University for Ed-
ucation for 38 years before he defected to South Korea in
1992, and currently lives in the United States. When he was
younger, H.S. Kim worked as a tutor for Kim Il Sung’s chil-
dren. Later, he also had a friend who worked for B.H. Kim at
the Kyungrak Institute. According to H.S. Kim [3], B.H. Kim
was a victim of a power struggle between two North Korean
political giants, Kim Il Sung and Keum Chul Park (K.C. Park),
who was the second in command of the DPRK Communist
Party during the 1960s. K.C. Park had opposed Kim Il Sung’s
party for a while. After Stalin in Russia died and the Russian
Communist Party changed its direction, K.C. Park started to
gain more power and the support from Russia. To minimize
the problems caused by the Russian political situation, Kim
Il Sung tried to get rid of all Russian-backed political offi-
cers but was not able to remove all of them. In the mean-
while, K.C. Park decided to use the fame that B.H. Kim had
been gaining in science for his personal political gain. He
supplied B.H. Kim with the best scientific instruments
available in the world and the best scientists from the
entire country. With K.C. Park’s approval, B.H. Kim’s work
received almost unlimited financial support. In addition,
K.C. Park placed his own daughter Jung Sik Park (J.S. Park),
who had just completed the Biology degree at the Moscow
University, in B.H. Kim’s research team. Very soon, the
support that B.H. Kim had been receiving from K.S. Park
became a center of conversation among both North Korean
scientists and members of the Communist Party, as did K.C.
Park and his daughter. K.C. Park made B.H. Kim the Director
of the Kyungrak Institute and his daughter the Vice Direc-
tor. He also constructed an excellent building for the
institute, which was one of the best, most modern high-
rises in North Korea at that time. K.C. Park also planned
an International Kyungrak Symposium with the intention of
displaying B.H. Kim’s works for a future Nobel Prize. In the
meanwhile, the name J.S. Park (K.C. Park’s daughter)
began to appear in the newspapers more frequently. The
preparation for the symposium progressed in an excellent
manner, and translators for Russian, Chinese, Japanese,
English, French, and German languages were recruited.
H.S. Kim himself was selected to do the translation for the
Russian delegates, and thus, he was busy learning Russian
scientific terms related to the Kyungrak system [3].
As the scientific accomplishments of B.H. Kim and J.S.
Park received national and international attentions and as
K.C. Park was noticed for supporting B.H. Kim’s work, Kim Il
Sung became politically threatened. Therefore, he started
to stir up a particular group of scientists who had beenjealous of the fame that B.H. Kim had been receiving. He
encouraged them to openly criticize B.H. Kim’s work on the
Kyungrak system for being based on deception. Kim Il Sung
also openly criticized K.C. Park for spreading false scientific
discoveries to sway people’s minds for the purpose of
gaining political power. He initiated the anti-K.C. Park/
anti-B.H. Kim movement with the full force of mass media,
including radio and newspapers. Later he even used the
fact that B.H. Kim was from Seoul. He accused B.H. Kim of
being a spy who had been sent from South Korea to defame
him and North Korean science. As a result of these move-
ments, Kim Il Sung was able to successfully remove K.C.
Park from the top leadership position in politics and in the
remaining anti-Japanese party that K.C. Park had been
leading [3]. B.H. Kim’s research reports started in August
1961 ended in December 1966, and there has been no
reliable information on his life thereafter.
An important scientific note about B.H. Kim’s publica-
tions is that, because those were reports instead of scien-
tific articles that go through review processes, the method
sections describing the details of individual experiments
are missing. Therefore, the method for identifying the
small and semi-transparent Bonghan system was never
described in detail, and this has been and is still the
greatest challenge for researchers in the field. This may
have been planned intentionally by B.H. Kim to prevent
other researchers from taking over the research lead or by
the North Korean government to monopolize the scientific
progress in this research area. This is still left as a mystery,
as are so many other unknowns related to B.H. Kim and the
Bonghan system. Scientifically, not revealing the method in
detail has been a tragedy for the many scientists who have
been working on the system and those who have been
interested to be involved in its study.3. Other countries’ reactions to the
discoveries by Bonghan Kim
According to M. Park’s [2] thesis, B.H. Kim’s first report, out
of his five reports, generated the most responses from
scientists in other countries, although the second report
was translated into other languages and contained much
more important scientific information. The country that
showed the most interest was China, and several Chinese
newspapers published articles stating that a North Korean
researcher had found a physiological entity of the meridian.
Burmese newspapers also reported B.H. Kim’s report in two
pages with a statement that B.H. Kim’s findings opened a
new stage in biological and medical sciences. Newspapers
in Poland, Vietnam, India, Albania, the United States,
France, West Germany, and United Arab Emirates all dealt
with B.H. Kim’s report. Scientists from these countries,
especially those from Russia, Rumania, Albania, West Ger-
many, France, and Japan, showed interest in B.H. Kim’s
report, exchanged communications with him extensively,
and/or had discussions among themselves in their countries
on the topic [2].
For the second report, unlike the first one, the countries
that showed interest were mainly those dealing with Ori-
ental medicine, i.e., China and Japan. Several Chinese and
Japanese scientists praised B.H. Kim’s accomplishments,
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Oriental country that showed a great interest was
Indonesia, which had special discussion sessions on B.H.
Kim’s research results. Researchers in one of the National
Universities in Albania also organized a special session to
discuss the report [2].
B.H. Kim’s third and fourth reports were received
enthusiastically mainly in Japan. Some medical scientists
were reported to have requested more details on some
particular contents. According to M. Park’s [2] thesis, some
of Japanese scientists still doubted the discovery of this
new organ representing the meridian. Korean scientists in
Japan, however, translated the contents of the third and
fourth reports into Japanese and published their summaries
in the Japanese newspapers printed by North Koreans. At
the same time, a Japanese medical community, composed
of hundreds of members, conducted a special research
program that dealt with B.H. Kim’s research results. In
October 1965, a medical professor, Hadai Tsudomu, pub-
lished his research results on the Bonghan system under the
title Bonghan corpuscles and ducts in fact exist, which was
reported in the Rhodong Newspaper (one of the DPRK
Communist Party newspapers). Incidentally, this article was
the last one that this newspaper published on B.H. Kim and
the Bonghan system.
In and after 1965, medical communities of other countries
still had discussions on the Bonghan system. During ameeting
held in Austria in 1965, a German scientist Kellner [10] stated
that he had found no Bonghan corpuscle from 24 acupoints of
rabbits, which B.H. Kim had previously reported to be a
particular subclass of the Bonghan corpuscle. Kellner studied
the horizontal sections of acupoints histologically. According
toa recent report on thesystem,histologicallydifferentiating
the Bonghan corpuscle from the rest of the tissue is much
more difficult for horizontal sections than for vertical sec-
tions. Therefore, whether he understood the system suffi-
ciently enough to conclude that the systemdid not exist is not
clear. By contrast, Satoru Fujiwara, a Japanese professor in
the Anatomy Department of the Osaka City College, claimed
that he had identified two subclasses of the Bonghan system:
theorgan surfaceand the intravascularBonghan systems [11].
Fujiwara’s claim aroused the Japanese scientific community.
Whenheactually performedanimal studies and identified the
system at the Medical School of Tokyo University on the
request by the Japanese scientists, the chief scientist at the
Tokyo University declared that what Fujiwara had found was
mistakenly identified blood clots. As a result, the Japanese
medical community took its position of not accepting the
existence of the Bonghan system. This Japanese medical
community’s decision was, however, proved to be incorrect,
according to the study results later published by several
researchers.4. Re-establishing the research by Kwang-Sup
Soh and the PVS
In another part of Korea (South Korea), K.-S. Soh was born in
Keumah-Myun, Iksan, Chonla Book-do, as the first son of
parents who ran a store supplying gasoline and providing
grain milling services. He graduated from Keumah Elemen-
tary School in 1958 and from Iksan Middle School in 1961, inChonla Book-do. He came to Seoul to attend Kyunggi High
School and graduated in 1964. K.-S. Soh then entered SNU in
1964 to study physics and completed his BS degree there in
1968. During his college days, he was trained to be an army
officer through the Korean Reserve Officers’ Training Corps
(ROTC) program. After having receivedmedical training for 3
months, he served in the Korean Army as a medical admin-
istrator for 2 years (1968e1970). K.-S. Soh then decided to
continue his education, and applied to and entered the
Graduate Program in Physics at the University of Kansas in
1970. While he was studying at the Kansas State University,
he came across B.H. Kim’s second report, translated in En-
glish, at the university library for the first time, which left a
strong impression on him. One year later (1971), he trans-
ferred to the Brown University in Rhode Island and
completed his PhD degree in 1974 in the field of “high-energy
physics theory.” K.-S. Soh then became a postdoctoral fellow
in the Physics Department at Cornell University, continuing
his research in theoretical physics in high energy. In 1976, he
returned to Korea and worked at the Agency for Korean
Defense Development for 3 years (Soh K-S, personal
communication).
In 1979, K.-S. Soh became an assistant professor at the
Physic Education Department and the Physics Department at
SNU, where he had previously received his BS degree in 1964.
As stated above, until 2000, his main research field was
theoretical physics in high energy. He had been, however,
also doing exploratory studies on the analysis of physical
signals (e.g., electromagnetic and photonic signals) gener-
ated by the human body, whichmight be somehow related to
Oriental medicine. His involvement with the research on the
Bonghan system started in or around 2000, when he estab-
lished the Biomedical Physics Laboratory for Korean medi-
cine. Then, his research became to focus more on these
physical signals from the human body. He first investigated
biological phenomena related to acupuncture therapy using
physical means such as electricity, magnetism, acoustics,
and optics. He also performed studies on the electrical
stimulations/responses to/from acupoints, which were very
similar to B.H. Kim’s first study on the Bonghan system. He
soon realized that his investigation, without an anatomical
basis for the acupoint and meridian, would not lead to the
fundamental mechanism behind the acupuncture therapy.
He then remembered B.H. Kim’s second report, which he had
read in 1970 at the University of Kansas Library. He and his
colleagues started to study the contents of B.H. Kim’s five
reports and various books on Oriental medicine in general
(Soh K-S, personal communication).
In July 2002, K.-S. Soh initiated research on the Bonghan
system, with Ms Hyomoon Kang, who visited his laboratory
as an intern. She was from the Department of Animal
Anatomy at the College of Animal Sciences, North East
Agricultural University, Harbin, China. It took a half year of
hard work to get some positive results on identifying a new
organ, which appeared to be the Bonghan system. Later in
2002, K.-S. Soh was finally able to identify the Bonghan
system inside blood vessels, which belongs to the intra-
vascular subclass of the Bonghan system, according to B.H.
Kim’s classification. However, this initial success soon faced
difficulties of not being able to consistently reproduce the
result. He and his colleagues realized that the research
required highly skilled microsurgeons and good optical
Half-century freeze on research on the Bonghan system 291imaging techniques because of the extremely small size and
semi-transparent nature of the Bonghan system. As previ-
ously noted, in his reports, B.H. Kim had not revealed his
method for identifying the Bonghan system. The team,
therefore, decided to seek the help of a Japanese Profes-
sor, Fujiwara, who had reported his study results [11] in the
1960s (Soh K-S, personal communication).
In 2003, K.-S. Soh visited Dr Fujiwara in Osaka, knowing
that Dr Fujiwara himself had previously experienced
experimental failures in finding the Bonghan system on the
surfaces of internal organs for more than 6 months in the
1960s, but had finally been able to identify the system. Dr
Fujiwara welcomed the team and provided them with a
video tape containing the experimental procedures, which
he had recorded while developing the experimental pro-
tocols used for identifying the Bonghan system in the 1960s.
With Fujiwara’s method, the team was finally able to
reproduce Fujiwara’s results. Since then, the team had
identified the Bonghan system floating on the surfaces of the
intestines, liver, stomach, and bladder of rabbits and pub-
lished their results in various journals. Since then more
thorough histological and morphological studies on the
Bonghan system were performed to confirm B.H. Kim’s
experimental results, one by one, but still, much remains to
be studied to confirm all his results. In addition, the SNU
team started to make its own discoveries on the Bonghan
system and develop their own techniques for identifying it.
Examples of these discoveries are the following: the Bong-
han system was confirmed to be different, in terms of bio-
markers, from the blood or the lymphatic system; the
system was identified in adipose tissues; the Sanals were
confirmed to express several stem-cell biomarkers; the
system was found to be more densely populated in the
proximity of various types of human originated, cancerous
tumors (xenografts) in animal models; and a significantly
large number of cancer cells have been found in the Bonghan
ducts connecting primary and secondary tumors. At least 10
new imaging techniques have been developed to identify
the system. Much of the information listed above can be
found easily in the journal articles published by K.-S. Soh
and his team (the list is not included in this article) and in
the book The Primo Vascular System: Its Role in Cancer and
Regeneration [9]. By 2010, K.-S. Soh and his colleagues had
published more than 60 articles in various Korean and in-
ternational journals. In addition to studying and character-
izing the various aspects of the Bonghan system, K.-S. Soh
put extra emphases on educating other researchers about
the system and the ways to identify it. He has been sending
his teammembers to various research laboratories including
to those in the US universities. His former students and
colleagues have also formed their own research groups.
In 2009, K.-S. Soh applied for a research grant from the
Korean Government. During the application process, he
met many scientists and South Korean government officers.
At that time, many of them strongly suggested that, instead
of using the name given by North Korean researcher, he
rename the Bonghan system to a more scientifically rele-
vant one. Another reason for the change was that the use of
the term “Bonghan system” would give the research pro-
posal evaluators an impression of reviving an old defamed
theory rather than a cutting-edge frontier science on an
important organ. K.-S. Soh and his team thought that thismight become a serious hindrance in obtaining research
grants in the highly competitive grant selection process.
The team finally decided to give a new name to the Bong-
han system. According to B.H. Kim, during the embryonic
developmental and evolutionary processes, the Bonghan
system develops earlier than the blood or the nerve sys-
tems. Following this notion and with extensive consultation
with many of his Korean colleagues, in 2010, K.-S. Soh and
his colleagues finalized the new name for the Bonghan
system as the primo vascular system (PVS). The organelles
of the system were also renamed accordingly. This entire
process of renaming took almost a year.
The terms of the Bonghan system that was converted to
the PVS are as follows:
Bonghan system/ Primo vascular system
Bonghan corpuscle/ Primo node
Bonghan duct/ Primo vessel
Bonghan liquor/ Primo fluid
Sanal/ Primo-microcell
These terms were officially used for the first time during
the First International Symposium on the Primo Vascular
System, which was supported by the Korean government as
a part of the activities at the Oriental Medicine Expo in
Jaechon, Korea, in September 2010. In addition to these
terms, the PVS research team at UofL has created a new
term of “primogenesis” for the phenomenon of PVS devel-
opment and proliferation.
Currently, approximately 10 Korean research teams,
excluding the K.-S. Soh team, are performing PVS research.
For internationalizing the information on the Bonghan system
and/or the PVS, the International Symposium on the Primo
Vascular System has historically been very important. Many
international researchers who are related to the PVS directly
and indirectly have participated in the symposium to present
their study results on the PVS and learn more about the sys-
tem. Shortly prior to the symposium (August 2010), the ISPVS
(www.ISPVS.org) was founded by K.-S. Soh and the author
(K.A. Kang). During the symposium, to better structure the
society, K.-S. Soh and K.A. Kang selected 11 additional in-
ternational scientists (a total of 13 members) to be the
founding members of the society (with their agreement).
Because of the symposium, threeUSPVS research teamswere
initiated.5. Concluding remarks
The author, as a scientist in the field of bioengineering for
more than 30 years, strongly believes that the Bonghan
system/PVS is fundamental for maintaining mammalian
lives. As many researchers involved in the study of the
Bonghan system and the PVS, especially B.H. Kim and K.-S.
Soh, have experienced, there have been difficulties in
convincing other scientists about the existence of this new
and important organ for too long. Curiosity and open
mindedness with thorough evaluation/verification (and
with minimal political pressure) are believed to be critical
in advancing sciences. Positive competition always stimu-
lates progresses in any field of science, but effective
communications among researchers are crucial for the
292 K.A. Kangadvancement of science without overlapping or wasting
efforts, and for rapid utilization of the results for the well-
being of mankind.
It is the author’s wish that the Bonghan system/PVS be
studied by international scientific communities in an orga-
nized manner, without another half-century gap, so that
the study results can be utilized for the prevention, early
diagnosis/detection, and efficacious treatment of diseases,
as well as for maintaining a better quality of human lives.
The author hopes that this article will act as a catalyst for
international researchers in all fields of science to work
together to elucidate the physiological functions of the
Bonghan system/PVS.
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